The present study tested whether aging sensitizes hippocampal microglia to a pro-inflammatory challenge ex vivo. Hippocampal microglia from 3 and 24 mo old male F344 × BN F1 rats were exposed to LPS (0, 0.1, 1, 10 and 100 ng/ml) ex vivo. 2 h post-LPS challenge, gene expression of microglial activation markers and cytokines were assessed. 24 mo old animals exhibited a potentiated pro-inflammatory cytokine (IL-1β and IL-6) response to LPS and increased levels of CD11b, Iba-1 and MHCII irrespective of LPS treatment. The present results demonstrate that aging sensitizes hippocampal microglia to pro-inflammatory challenges.
Introduction
In normal aging, the CNS exhibits a sensitized neuroinflammatory response to peripheral as well as central administration of proinflammatory agents (Abraham et al., 2008; Abraham and Johnson, 2009; Barrientos et al., 2009; Barrientos et al., 2006; Chen et al., 2008; Godbout et al., 2005; Henry et al., 2008; Henry et al., 2009; Huang et al., 2008) . Microglia are critical to the mediation of neuroinflammation (Kreutzberg, 1996) and it has been suggested that aging "primes" microglia so that they produce exaggerated levels of inflammatory mediators, such as IL-1β, when stimulated (Dilger and Johnson, 2008) , although direct evidence is lacking. We (Barrientos et al., 2009 ) and others (Abraham and Johnson, 2009 ) have focused on the age-related vulnerability of the hippocampus as this CNS structure appears particularly susceptible to exaggerated pro-inflammatory responses in the face of a peripheral immune challenge. Thus, for example, hippocampal IL-1β increases following peripheral infection are potentiated in aging subjects (Barrientos et al., 2009 ), but there is no direct evidence that the hippocampal microglia are actually sensitized. In the present study, we determined whether hippocampal microglia are indeed sensitized by aging by rapidly separating microglia from hippocampus using a procedure that we have previously developed (Frank et al., 2006b) and stimulating them ex vivo.
Materials and methods

Subjects
3 and 24mo old male F344 × BN F1 rats (N = 4/group) were utilized. Animals were obtained from the National Institute on Aging (Bethesda, MD). The animal colony was maintained at 22°C on a 12-h light/dark cycle (lights on at 07:00 h). All rats were allowed free access to food and water and were given 1 week to acclimate to colony conditions before experimentation began. All experiments were conducted in accordance with protocols approved by the University of Colorado Animal Care and Use Committee.
Tissue collection
Animals were given a lethal dose of sodium pentobarbital and transcardially perfused with ice-cold saline (0.9%) for 3 min to remove peripheral immune leukocytes from the CNS vasculature. Brain was rapidly extracted and placed on ice and hippocampus dissected for microglia cell isolation.
Ex vivo immune stimulation of hippocampal microglia with LPS
Hippocampal microglia were isolated using a Percoll density gradient as previously described (Frank et al., 2006b) . In the present experiments, immunophenotype and purity of microglia were assessed using real time RT-PCR. Microglia were suspended in DMEM + 10% FBS and microglia concentration determined by trypan Journal of Neuroimmunology 226 (2010) 181-184 
